
Wood Preservation, Crop
Protection, Nanotechnology
Among  Looming Applications
For Silver Biocides 
By Jeffrey R. Ellis, Ph.D., MBA, Consultant to

the Silver Institute

During 2004, world markets for biocidal silver grew at an overall rate of 15-20
percent. New markets are continuing to be developed and are also being

researched.  Water treatment is still the main use, but other uses continue to grow
markedly, including textile products in which silver is an important ingredient in
combating odor, and architectural uses, where silver has broad scale effectiveness
against damaging organisms.

The most important influence on the growth in use and sales of biocidal silver is the
worldwide economic recovery. In addition, there is more acceptance of the efficacy of
silver-based biocides. Regulatory agencies, too, are easing restrictions on the use of
biocidal silver and are reviewing more applications to control pathogenic organisms.
Regulatory agencies now allow the use of silver in ice-making machinery, packaging and
for other products in contact with food and water. Therapeutic products for wound care,
where the silver containing biocide layer is in direct contact with the lesion, are also now
allowed to be sold.

Wood preservation continues to
be a major potential use of biocidal
silver. Research conducted at the
U.S. Forest Products Laboratory in
Madison, Wisconsin,  shows that
silver chemicals are effective in
improving the resistance of wood to
termites. Research sponsored by the
Silver Research Consortium at
Florida International University and
at Mississippi State University
indicates that wood treated with liquid preservatives can withstand the South Florida
soil environment and exposure to aggressive brown rot fungus. 200 parts per million of
silver by weight of wood may prove to be the most effective and appropriate level,
offering biocidal protection at a viable price point for wood manufacturers. Continuing
efforts are being made to obtain funding for further research and for the basic generic
studies on the environmental impact of silver and silver compounds necessary to register
wood preservatives with the U.S. Environmental Protection Agency. 

An exciting new use of silver could be as an agricultural crop protection pesticide.
Funding has been requested specifically to see if silver will be useful in combating citrus
canker, a bacterium-caused affliction that threatens many of the citrus crops produced
in Florida. If silver can be used for this purpose, other countries, especially those in Latin
America, that produce both silver and agricultural produce for export, could benefit.

Another potentially important use of silver could be as a protection component in
clothing and respiratory equipment for military, emergency, and first response personnel
who would be in the front lines facing bacterial and chemical warfare agents. Silver, with
its broad scale effectiveness against infectious organisms and ability to react rapidly with
many chemicals, is already being tested for such purposes. Efforts are underway to
improve the speed of silver’s capability to detoxify chemical and biological weapons. 

Silver also looks like it will play a major role in the promising field of nanomaterials
technologies and applications. Electronic properties of nanosilver constructions appear
especially intriguing. Nanosilver particles also seem to offer much higher speed and
efficiency in pathogen control. The Silver Institute will continue to monitor research in
nanosilver technology and apprise interested parties of the development of major
commercial applications.
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Silver-Based Biocides - Estimated
Sales for 2004 by Geographic Area
Other Than Water Treatment          Water Treatment

Japan 440,000 troy oz. 740,000 troy oz.

Europe 360,000 troy oz. 1,200,000 troy oz.

North America 570,000 troy oz. 1,150,000 troy oz.

Rest of World 230,000 troy oz. 210,000 troy oz.

Totals        1,600,000 troy oz. 3,360,000 troy oz.

Source: "Private Industry Estimates."



With the European Union out front on banning lead
used in electronics equipment - mainly in solder for

circuit connections -  many manufacturers are switching to a
combination of tin, copper and silver instead. 

The changeover could mean an increase in the amount of
silver used in solder, although how much is unclear because
the appropriate ratio of tin, copper and silver has not yet been
determined. The mix may end up different for each specific
application. In 2003, 37.5 million ounces of silver were used in
brazing and soldering worldwide, an amount that has
remained fairly stable over the past few years, according to
the World Silver Survey 2004. 

What is certain, however, is that the usual solder mixture
of 63 percent tin and 37 percent lead is on the way out,
spurred by the Restriction of Hazardous Substances (RoHS)
legislation that will apply throughout the EU starting in July,
2006. The law bans all products containing more than a trace
amount of lead, mercury, cadmium and several other
hazardous substances. Currently, about 90 percent of
electronic components contain some lead. 

Although the rules apply only to EU countries, it is being
felt worldwide. Intel, for example, has already spent $100
million getting the lead out of its chips, even though most of
them are produced in Asia. In 2002, the company started
using a tin, silver, copper alloy for solder in its line of lead-
free flash memory chips. China currently is considering
regulations similar to the RoHS. 

While there is no national mandate to remove lead from
electronic components produced in the United States - the
Environmental Protection Agency instead is allowing market
forces to operate - U.S. companies are jumping aboard the
lead-free wagon.  Ten thousand U.S. companies are spending
an average of $100,000 to $200,000 per product or product line
in the conversion, according to consulting firm Design Chain
Associates. Not only are
there costs associated with
manufacturing changes but
lead free solder itself costs
about 150 percent more
than its lead counterpart.
Experts say consumers
may see a 1 percent price
increase to personal
computers and 2 percent
increase in a mobile phone
because of the new alloys.

Without a federal mandate, some states are instituting their
own regulations, with California being one of the most active.
The state will enforce regulations consistent with those in the
EU by January, 2007. The regulation will not include mobile
phones or DVD players if manufacturers make plans to safely
recycle or dispose of the products. Most manufacturers,
however, are expected to comply with the EU standard instead
of handling toxic wastes at the end of a product’s life cycle.

The Days of Lead-Based Solder Are Numbered
Silver/Tin/Copper Solder Expected as Replacement

Silver-Tin-Copper solder
is replacing lead-based
solder for safety and
environmental reasons.

The Silver Institute currently is taking pre-orders for the
World Silver Survey 2005 to be released in New York

City on May 25. 
Published annually since 1990, the World Silver Survey is

a comprehensive study of the global silver market and is
produced on behalf of the Silver Institute by GFMS Limited,
the London-based precious metals research firm. 

Information within the Survey is based in part on the
analysis of the GFMS database of international trade
statistics, company report data and other public-domain 

information. More importantly, it is also based on a series of
interviews with the industry’s key players, carried out every
year by the GFMS team of analysts and consultants, to help
provide the essential data to allow the compilation of reliable
estimates for world supply and demand. 

To pre-order your copy, please click on the link: 
https://www.silverinstitute.org/publications/wss05.php
The report will be shipped immediately upon publication.

For further information, please call Yenny Feng at the Silver
Institute at  (202) 835-0185. 

World Silver Survey Pre-Orders Now Being Taken

Registration has begun for the 2005 China Nonferrous Metals Industry Investment, Trade & International Cooperation

Conference that will take place in Xi’an, an ancient city in northwest China’s Shaanxi Province, on May 31 - June 2.
The conference will include the following sessions: 
• Development of Chinese nonferrous metals sector in line with the national economy,
• Assets regroup and environment for investment in Chinese nonferrous metals industry,
• Trade policy on nonferrous metals and the implications on metals market balance,
• International cooperation and exchange. 
Confirmed presenters include officials from the Ministry of Commerce (MOC), the Ministry of Land and Resources (MLR),

the National Development and Reform Commission (NDRC) and China Nonferrous Metals Industry Association (CNI-A). Senior
analysts and researchers from China and overseas will also offer presentations. 

For information contact: Ms. Wan Ling, International Department, Antaike Information Development Co., Ltd., Tel: +86-10-
63965283; Fax: +86-10-63971645; Email: wanling@antaike.com , or atkgj@public.bta.ent.cn

Registration Begins for China Nonferrous
Metals Conference 

https://www.silverinstitute.org/publications/wss05.php


AgION Technologies of Wakefield, Massachusetts, maker of silver-based anti-microbial products, has received funding from
Motorola Inc. and Paladin Capital Group for product and market development.

“We have achieved a great deal of momentum within AgION this year,” said J. Ladd Greeno, President and CEO of AgION
Technologies. “We continue to work with our customers and industry leaders to find new applications for
our antimicrobial compounds. This round of financing will help us accelerate the growth of our company
and our technology.”

Motorola’s interest in material science may lead to producing cell phone cases with antimicrobial
properties, according to a company official. “AgION’s engineered technologies are well positioned in the
antimicrobial market. The company’s successful product developments and strong management team will
provide compelling solutions to consumer handheld and appliance manufacturers,” said Matthew I.
Growney, Managing Director of Motorola Ventures. 

In a related story, AmeriSwiss Company, ASC, a provider of public restroom equipment, is employing
AgION silver-ion based antimicrobial products in a protective finish for door pulls and plates that minimizes
bacterial growth on the surface of the finished product. 

According to ASC officials, surveys show that over 55 percent of people surveyed feared touching door
handles in public restrooms. “We offer many touch-free public restroom products and this is a welcome
addition to our line,” he said.  In addition, the antimicrobial protective finish will remain effective for the
useful life of the finish and does not cause any product discoloration, the company says.

Will Germ-Free Cell Phones Ring up Sales?
Afraid to Touch That Restroom Handle?

The Mexican Senate has passed legislation that would
reintroduce silver coins as the country’s legal currency.

The Lower House is expected to vote soon on the bill,
which is backed by Hugo Salinas Price, founder of the
specialty retailer Elektra. He says that silver could help
protect savings from another currency collapse. 

The country’s central bank, Banco de Mexico, opposes
the plan as anachronistic, with officials saying that the peso
is stable now and has actually strengthened recently. They
also contend that there would be irrevocable costs involved
in adapting the currency system to incorporate the new coins.

Still, proponents note that many in the country remember 

the financial crisis in 1994-95, and silver coinage could be a
way for savers to maintain the value of the money. Because
most past financial crises have coincided with presidential
elections, the hotly contested, three-way race expected in
2006 is causing anxiety amongst some in Mexico. 

The proposed 1 ounce silver coin, called the Libertad,
would have no value engraved upon it, and would circulate
along with the conventional peso currency. The coin’s worth
would depend upon the daily price of silver and would be stated
daily in a central bank quote. Price said that any losses in
commodity markets would be offset by central bank valuations.

Silver Coin Proposed for Mexico
Proponents Call it Hedge Against Currency Collapse

The Netherlands-based Eriks group is introducing sealing rings containing a silver-
based biocide aimed at the dairy industry to provide protection against bacteria that

can build up on processing equipment. 
The seals are produced from a special rubber compound, Elastoguard-HNBR,

developed in conjunction with Milliken Chemical. Silver ions permeate the parts molded
from the material to provide long-lasting protection against bacteria even if the seals are
worn during repeated washings and normal abrasion during operation. 

The company notes that the rubber compound may also find use in other applications,
especially those that are subjected to high heat and high wear conditions such in gaskets,
castors and diaphragms on pumps. Testing is now underway with brewers and other food
processors, Eriks officials said. 

In addition to their antibacterial characteristics, the rings offer superior tolerance to
oil and grease while maintaining tight seals.  

“The dairy industry is proving to be very positive in its acceptance of the sealing rings
produced from Elastoguard-HNBR,” said Marc van Oost,  International Product Manager
Sales And Rubber, for Eriks.  “They are a cleaner product, free of microbes that require less on-line cleaning and will lead to
reduced machine downtime. We expect, also, for applications to develop rapidly in other markets where there is a requirement
to eliminate bacteria and microbes as completely as possible.”

Rubber Seals with Silver Ions Keep Milk Safe

Rubber seals imbedded
with silver help keep milk
processing machinery
bacteria free.

Silver keeps
restroom
door handles
and push
plates germ
free.
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For Future Reference
Silver Prices 1979-2004

2005 High Low Average
Mar 7.60 6.91 7.27
Feb 7.52 6.55 7.07
Jan 6.85 6.43 6.63

2004 High Low Average
Dec 8.03 6.69 7.10
Nov 7.77 7.01 7.50
Oct 7.36 6.74 7.15
Sep 6.92 6.13 6.40
Aug 6.87 6.52 6.69
June 6.17 5.63 5.85
May 6.19 5.51 5.85
Apr 8.21 5.82 7.06
Mar 7.94 6.71 7.29
Feb 6.78 6.04 6.47
Jan 6.63 6.20 6.36

Year High Low Average
2004 8.21 5.51 6.67
2003 5.98 4.35 4.89
2002 5.11 4.22 4.60
2001 4.81 4.03 4.36
2000 5.55 4.56 4.97
1999 5.76 4.87 5.22
1998 7.26 4.62 5.51
1997 6.34 4.16 4.88
1996 5.82 4.68 5.18
1995 6.10 4.38 5.19
1994 5.78 4.57 5.28
1993 5.44 3.52 4.30
1992 4.32 3.63 3.94
1991 4.55 3.51 4.03
1990 5.35 3.94 4.82
1989 6.20 5.02 5.47
1988 8.06 6.01 6.53
1987 11.25 5.35 6.99
1986 6.32 4.85 5.49
1985 6.89 5.48 6.14
1984 10.17 6.25 8.15
1983 14.74 8.38 11.46
1982 11.30 4.81 7.93
1981 16.53 7.97 10.53
1980 50.35 10.20 20.66
1979 35.00 5.93 11.20

(COMEX settle)
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Silver Particles on
Holograms Say You’ve
Had Too Many Beers 
Other Applications on Tap 

Images on holograms composed of silver particles hold
promise for commercial applications ranging from labels that

change color to indicate spoiled food to visual alarms warning
when a person’s alcohol level indicates impairment.

Describing his work at the recent American Association for
the Advancement of Science meeting in Washington, DC,
Cambridge University professor Chris Lowe described how
prototypes of contact lenses that monitor glucose levels and
plastic sticks that tell if milk has been spoiled force color
changes in holograms that can produce numbers or words
against a background. 

No training is involved to use the products from Lowe’s
company Smart Holograms because the warning is there for
anyone to read. For example, a holographic badge that checks a
person’s glucose level could give the person’s alcohol level in
percentage levels or simply state the words “not legal to drive.” 

The holograms work because silver particles are placed on a
thin polymer strip which can be designed to change shape in
different chemical environments. The changing shape moves the
bands of silver particles, changing brightness and contrast of the
hologram and allowing words, phrases or numbers to be hidden
or visible.

Silver Exhibit Shines at
University of Arizona
Mineral Museum

An exhibit titled Silver Clouds, Turquoise Sky, which
presents the history of silver and turquoise, the

complementary metal and mineral that have come to symbolize
Arizona and its history, is on display at the University of Arizona

Mineral Museum in Tucson
until May 31. 

In conjunction with The
Flandrau Science Center, the
exhibit shows how the early
Native Americans  appreciated
turquoise as far back as 1000
B.C.E., and how it has grown
in popularity over time. Most
visitors already know the
important role that copper
has played in the history of
Arizona, often called the
Copper State, but few realize
that it was really the lure of
silver that brought many of
the early settlers. The display
features  fine natural

specimens of silver and turquoise from around the world,
as well as carved turquoise and worked silver. 

Visitors to the University
of Arizona Mineral
Museum can see what one
ton of silver looks like.
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